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Summary
Wild bird carcasses were collected through passive monitoring of wild bird mortality. 
In necropsy, brain samples were taken from dead wild birds in 2010, 2011 and 2012. Sam-
ples were used for detection of West Nile virus by reverse transcriptase-polymerase chain 
reaction (RT-PCR). No WNV nucleic acid was detected by RT-PCR. In the light of the data 
presented there is no evidence of wild bird mortality in Slovenia due to WNV activity. 
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IntroductIon
The presence of West Nile virus (WNV) in Europe has been known for deca-
des. Virus transmission is related to the ornithophilic mosquitos. Wild birds are 
an important natural amplifying host for the virus. Humans, horses, and some 
other mammals are considered dead-end hosts [1]. Cases of the West Nile disease 
(WND) in humans and horses were reported in Europe and from Mediterranean 
basin [1,2,3]. In Europe, wild bird mortality related to WNV infection was only seen 
very seldom [1,3]. Recently, WNV was detected in dead wild birds in Hungary in 
2004 [4]. Since then the spread of the virus in wild birds was observed in Hungary, 
Austria [5], Italy [6] and Greece [7]. In Slovenia, the presence of WNV was reported 
on the basis of serological studies on forest workers [8], horses [9] and wild birds 
[10]. Birds testing positive were found among passerines and free-living domestic 
pigeons [10,11,12].
The main goal of our study was to obtain further information about the role of 
wild birds in the ecology of WNV in Slovenia.   
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MaterIals and Methods
samples
From 2010 to the end of 2012, wild birds of various orders were collected as part 
of the passive surveillance program for detection of avian influenza viruses. Birds 
were dissected, and brain specimens stored at -70 Cº until nucleic acid extraction 
was performed.
Molecular analysis
Viral RNA was extracted from the brain homogenates by using QIAamp Viral 
RNA mini kit (Qiagen, Hilden, Germany) with an input volume of 140 μl and elution 
volume of 60 μl, in accordance with the manufacturer’s instructions.
For detection of the viral RNA, reverse transcriptase-polymerase chain reacti-
on (RT-PCR), based in the conserved non-structural protein 5 (NS5) was used for 
its ability to detect all members of the Japanese encephalitis virus antigenic group 
of flaviviruses [13]. RT-PCR was performed with Qiagen One-Step RT-PCR kit by 
using 2 μl RNA and 16pmol of forward primer: 5`-GARTGGATGACVACRGAAGA-
CATGCT-3` and reverse primer: 5`-GGGGTCTCCTCTAACCTCTAGTCCTT-3` in a 
20 μl total reaction volume. 
The RT-PCR products were analysed by electrophoresis in a 1.8% agarose gel 
stained with ethidium bromide. 
results 
In behalf of passive monitoring of wild bird mortality in 2010, 2011 and 2012 a to-
tal of 58 brain tissue samples were taken during a routine necropsy from 15 different 
species of wild birds (Table 1). All samples were screened for the WNV nucleic acid 
using RT-PCR. All 58 samples tested for the presence of the West Nile viral nucleic 
acid by RT-PCR were negative.
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Table 1. The number of wild birds sampled and tested
Species of wild birds
Number of wild birds sampled/
tested
2011 2012 2013
Common Buzzard Buteo buteo 6 3 1
Mallard Anas platyrhynchos 1 3 2
Mute Swan Cygnos olor 7 1 10
White Stork Ciconia ciconia 5 1 -
European Sparowhawk Accipiter nisus 1 - -
Common Pigeon Columba livia 1 2 -
Common Kestrel Falco tinnunculus 2 - -
Barn Swallow Hirundo rustica 1 - -
Blackbird Turdus merula - 1 3
Gull Larus spp. - - 1
Grey Heron Ardea cinerea 1
Hooded Crow Corvus corone cornix - - 2
Hawfinch Coccothraustes coccothraustes - - 1
Greenfinch Carduelis chloris - 1 -
Common Starling Sturnus vulgaris - - 1
Total 15 species 24 12 22
dIscussIon
In our study, all 58 wild birds tested negative by RT-PCR for the presence of 
the WNV nucleic acid. There was no evidence of wild bird mortality due to WNV 
activity in Slovenia. To our knowledge, WNV infections in free-living birds in Slo-
venia have never been associated with clinical symptoms or mortality (personal 
communication), although outbreaks and sporadic cases of the West Nile disease in 
wild birds were reported from the neighbouring countries [4,5,14]. In Europe, a fatal 
WNV infection in wild birds was first observed in Hungary in 2004, in a Goshawk 
(Accipiter gentilis)  fledgling [4]. The isolated virus belonged to the lineage 2 WNV 
and was seen for the first time in Europe. Since then, passive monitoring of wild 
bird mortality in Hungary and Austria in 2008 and 2009 revealed that Goshawks, 
Sparrow hawks (Accipiter nisus), and other birds of prey were most commonly affec-
ted [5]. In Italy, a WNV strain belonging to lineage 2 was for the first time detected 
in the tissues of a Wild Collared Dove (Streptopelia decaocto) found dead in 2012 [6]. 
Moreover, WNV lineage 1 tested positive in European Magpie (Pica pica) and Eura-
sian Jay (Garrulus glandarius) during active surveillance in the same country in 2010 
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[14]. The reason of the explosive spread of the lineage 2 virus in Central Europe 
remains yet unclear [5]. It is possible that the virus was introduced to Hungary by 
the migratory birds [1,4,5]. The vertebrate reservoir host (e.g. free-living pigeons) is 
hypothesized for being responsible for the dissemination of the virus. In Hungary, 
specific antibodies were found in 70 % of pigeons [5]. In Italy, a WNV lineage 1 was 
isolated from pools of brain, kidneys, heart and spleen of one pigeon [15]. Among 
the resident species Magpies, Carrion Crows and pigeons are the most probable 
species involved in the endemic cycle of WNV [3]. In our country, the prevalence of 
antibodies against WNV in free-living Domestic Pigeons (Columba livia) was 12.4 % 
(23/186). Pigeons were caught and sampled at different locations in the city of Lju-
bljana, the capital of Slovenia [11]. Pigeons seem to be particularly suitable reservoirs 
and the infection of urban pigeons might increase the risk of human infections [5].
Considering reports of the increased WNV activity in some European countries 
further systematic research is needed to understand the epidemiology end the eco-
logy of WNV in Slovenia.  
references
[1]  Pradier S, Lecollinet S, Leblond A. West Nile virus epidemiology and factors triggering 
change in its distribution in Europe. Rev sci tech Off Int Epiz. 2012;31:829-44. 
[2]  Lelli R. West Nile virus in Europe: understanding the present to gauge the future. 
Euro Surveill. 2010;15(15) :pii=19538. Available online: http://www.eurosurveillance.org/
ViewArticle.aspx?ArticleId=19538.
[3]  Calistri P, Giovannini A, Hubalek Z, Ionescu A, Monaco F, Savini G, Lelli R. Epidemiology 
of West Nile in Europe and in the Mediterranean basin. Open Virol J. 2010;22:29-37.
[4]  Bakonyi T, Ivanics E, K. Erdelyi K, Ursu K, Ferenczi E, Weissenbock H, Nowotny N. Lin-
eage 1 and 2 strains of encephalitic West Nile virus, central Europe. Emerg Infect Dis. 
2006;12:618-23. 
[5]  Bakonyi T, Ferenczi E, Erdélyi K, Kutasi O, Csörgő T, Seidel B, Weissenböck H, Brugger K, 
Bán E, Nowotny N. Explosive spread of a neuroinvasive lineage 2 West Nile virus in 
Central Europe, 2008/2009. Vet Microbiol. 2013;165:26:61-70.
[6]  Savini G, Capelli G, Monaco F, Polci A, Russo F, Di Gennaro A, Marini V, Teodori L,  Mon-
tarsi F, Pinoni C et al. Evidence of West Nile virus lineage 2 circulation in Northern 
Italy. Vet Microbiol. 2012;158:267-73.
[7] Valiakos G, Touloudi A, Athanasiou LV, Giannakopoulos A, Iacovakis C, Birtsas P, Spyrou V, 
Dalabiras Z, Petrovska L, Billinis C. Serological and molecular investigation into the role 
of wild birds in the epidemiology of West Nile virus in Greece. Virol J. 2012;9:266.  
[8]  Avšič Županc T, Petrovec M, Jelovšek M, Sterle F. Medicinsko pomembni arbovirusi v 
Sloveniji. Zdrav Vestn. 1995;64:15-9.
93
Rad 517. Medical Sciences, 39 (2013) : 89-94
J. Račnik et al: West Nile Virus Monitoring in Wild Birds in Slovenia
[9]  Malovrh T, Krt B. Serological monitoring of West Nile virus in Slovenia in horses. Slov 
Vet Res. 2011;48:Suppl13:300-2.
[10]  Račnik J. Epidemiological study of avian influenza and West Nile virus in birds in 
Slovenia, (PhD thesis). Ljubljana: University of Ljubljana; 2008.
[11]  Račnik J, Trilar T, Slavec B, Marhold C, Jelovšek A, Vergles Rataj A, Avšič Županc T, Zor-
man Rojs O. Study of some pathogens in livig wild passerine birds captured during 
autumn migration in Slovenia. Slov Vet Res. 2011;48:Suppl13:146-9.
[12]  Račnik J, Zorman Rojs O, Trilar T, Jelovšek M, Duh D, Dovč A, Avšič Županc T. Demon-
stration of West Nile virus antibodies in wild birds in Slovenia. In: Proceedings of 
8th Symposium Poultry days 2009 with international participation. Poreč, Croatia. 
2009;69-71.
[13]  Weissenböck H, Kolodziejek J, Url A, Lussy H, Rebel-Bauder B and Nowotny N. Emergence 
of Usutu virus, an African Mosquito-Borne Flavivirus of the Japanese Encephalitis Vi-
rus Group, Central Europe. Emerg Infect Dis. 2002;8:652-6. 
[14]  Calzolari M, Gaibani P, Bellini R, Defilippo F, Pierro A, Albieri A, Maioli G, Luppi A, Ros-
sini G, Balzani A et al. Mosquito, bird and human surveillance of West Nile and Usu-
tu viruses in Emilia-Romagna Region (Italy) in 2010. PLoS ONE 7(5) 2012;e38058. 
doi:10.1371/journal.pone.0038058.
[15]  Savini G, Monaco F, Calistri P, Lelli R. Phylogenetic analysis of West Nile virus isolated 
in Italy in 2008. Euro Surveill. 2008;13(48):pii=19048. Available online: http://www.
eurosurveillance.org/ViewArticle.aspx?ArticleId=19048.
Sažetak
Praćenje virusa zapadnog Nila u divljih ptica u Sloveniji
Lešine divljih ptica sakupljene su zbog praćenja mortaliteta. Uzorci mozga uginulih 
ptica bili su uzimani pri razudbi tijekom 2010., 2011. i 2012. godine te su bili pretraženi na 
virus zapadnog Nila lančanom reakcijom polimerazom uz prethodnu reverznu transkripciju 
(RT-PCR). Nukleinska kiselina za virus zapadnog Nila nije bila dokazana RT-PCR-om. Na 
osnovi tih rezultata može se ustvrditi da aktivnost virusa zapadnog Nila nije dokazana u 
divljih ptica u Sloveniji. 
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